Psychological adjustment to having one's child diagnosed with an autism spectrum disorder has important implications for a parent's mental health. In a longitudinal study, we examined the association between maternal adjustment to the diagnosis and measures of distress and well-being in 90 mothers of children with autism (baseline and 18 months). We used a novel 30-item scale "Adjustment to the Diagnosis of Autism." Factor analysis identified three dimensions of adjustment: acceptance, self-blame, and despair. Acceptance appeared to be a protective response, as it was associated with lower depressive symptoms, cross-sectionally and over time. Conversely, caregivers with increasing levels of self-blame and despair about the diagnosis over 18 months had worsening of mental health and satisfaction with life during this period.
Introduction
Caregivers of children diagnosed with an autism spectrum disorder (ASD) tend to have higher depression and worse immune function, and report greater stress-related somatic complaints than parents caring for typically developing children (De Andrés-García et al. 2012) . Moreover, stress levels appear to be even more elevated for parents of children with ASD compared to parents of children with other types of clinical or medical disorders (Barroso et al. 2017 ). Yet there is tremendous variation, where some parents show psychological resilience, defined as heightened well-being and diminished psychological distress (Lloyd and Hastings 2009 ). This healthy adaptation might be explained by the caregiver's ability to move past the initial reaction of receiving the diagnosis and advancing toward an attitude of acceptance or resolution (Sheeran et al. 1997) . Previous research examining parental responses to a child's diagnosis of chronic illness or disability (e.g. cerebral palsy or epilepsy) indicated that parents did better when they embraced an attitude of acceptance toward their child's diagnosis. Specifically, parents reported less stress and more marital satisfaction (Sheeran et al. 1997) , better psychological adjustment and more perceived social support (Lord et al. 2008) than parents who had not resolved their emotions regarding the diagnosis. Despite evidence that parental adjustment to a child's diagnosis plays an important role in psychological well-being, little research has examined parent reactions to a diagnosis in the context of an autism spectrum disorder. The limited previous literature measured adjustment with a semi-structured interview which provided only a categorical assessment of adjustment (e.g. resolved vs. unresolved) (Pianta and Marvin 1992) . However, adjustment is a complex phenomenon that reflects different intensities of responses on several dimensions that can be best assessed with a more sensitive continuous scale rather than as a dichotomous outcome (Lazarus et al. 1980 ).
In the current research, we take a novel approach toward measuring maternal caregiver responses to having a child with ASD and the impact of these responses on psychological outcomes. We hypothesize that adaptive adjustment (eventual acceptance) to an ASD diagnosis would serve as a resilience factor, thereby, it should be inversely associated with distress and positively associated with psychological well-being. In contrast, we hypothesize that mothers who have predominantly negative cognitions about their child's ASD, such as feeling desperation and blaming oneself, are experiencing maladaptive adaptation especially if those feelings do not diminish over time. Thus, we aim to assess whether different dimensions of adaptive or maladaptive adaptation predict trajectories of mental health over time. Given the high risk of mental disorders (Davis and Carter 2008) and poor physical health for parental caregivers (Lovell et al. 2012) , it is important to identify and measure profiles of adaptation to parenting a child with ASD that may buffer against depression and its associated physical consequences. Such insights might then inform best practices for much needed parental mental health interventions.
Methods

Participants
The current sample was drawn from the Stress, Aging, and Emotions study (SAGE), a larger prospective study on chronic caregiving stress and cellular aging. SAGE included two groups of mothers who were: (1) raising a child with ASD (n = 92) and (2) raising a neurotypical child (n = 91). At the time of data collection, an ASD diagnosis was classified using DSM-IV criteria (American Psychiatric Association 1994). Diagnosis verification of ASD was based solely on parent report. A total of 183 women were recruited from schools, child development centers, and a local University Autism Treatment Center. Recruitment methods for all locations included local parenting publications, social media, mass mailings, and public postings. Participants were also included if they met criteria for current major depressive disorder or were taking antidepressants, which can be common among caregivers of children with a disability (Hayes and Watson 2013) . Exclusion criteria included major chronic diseases (e.g., diabetes, cardiovascular, autoimmune, history of stroke, brain injury, cancer, endocrine disorders) and/or regular use of steroid prescription medications. Participants meeting criteria for current posttraumatic stress, bipolar, or eating disorders were also excluded.
Procedures
The SAGE study was approved by the Institutional Review Board (IRB). All participants provided written, informed consent using IRB approved procedures. Participants completed a battery of socio-demographic, psychological, and health questionnaires at baseline and 18-month follow-up either using paper/pencil forms or online with REDCap, a secure web-based data collection platform. Sociodemographic questions included age, self-identified race/ ethnicity, highest level of education, and household income (see Table 1 ). It took an average of 45 min to complete the full battery of questionnaires during clinic visits. As an incentive, participants were compensated $75 at each clinic assessment visit (baseline and 18-month). Relevant scales used in the current investigation were measures of caregiver self-reported psychological distress and well-being.
Outcome Measures
Adjustment to the Diagnosis
We administered a novel 30-item self-report questionnaire, adjustment to the diagnosis of autism (ADA) to measure caregiver adjustment to parenting a child diagnosed with ASD. The ADA was developed by co-author, Bryna Siegel, and based on clinical observations from 30 years of experience with families of children with ASD. Caregivers were asked to rate the degree to which they agree or disagree with statements regarding their child's autism diagnosis (e.g. "Since my child's diagnosis, I can't take pleasure in other things as much." or "Dealing with my child's autism will make me a better person."). Responses are provided on a 4-point Likert scale ranging from 1 (Don't agree at all) to 4 (very strongly agree). The questionnaire demonstrated high internal-consistency reliability with Cronbach's Alpha (α) = 0.74 at baseline and 0.78 at 18 months. Total scores are calculated by summing then averaging across items.
Autism Severity
To measure autism severity, we administered the 15-item Childhood Autism Rating Scale (CARS) (Schopler et al. 1980 ), a diagnostic tool widely used to identify children . Within the current sample, the scale demonstrated high internal-consistency reliability with baseline α = 0.94. Because evidence in autism research suggests a strong correlation between parent-reported stress and autism severity (Boyd 2002) , this variable served as a covariate for predictive analyses.
Caregiving Burden
The burden of caring for a child with ASD was assessed with the 20-item Caregiving Burden Scale (CGBS) (Gottlieb 1988) . First, caregivers were asked to indicate the presence of a stressor by responding with level of agreement for several statements about their daily lives (e.g. "Your caregiving activities interfere with the things you want to accomplish in your life.") with responses rated on a scale of 1 (strongly disagree) to 4 (strongly agree), (5 = not applicable). Next, they were instructed to rate their feelings of burden and distress regarding the statement (e.g. "How much does this bother you?") with responses provided on a 5-point Likert scale ranging from 1 (not at all bothered) to 5 (very bothered). The higher the total score, the higher the caregiver's perception of stress relative to the exposures associated with caring for the impaired child. The scale demonstrated high internal-consistency reliability with α = 0.85 at both, baseline and at 18-month assessment.
Depressive Symptoms
We measured depressive symptomology with the inventory of depressive symptoms (IDS) (Rush et al. 1986 ), a comprehensive 30-item questionnaire that assesses severity of depressive symptoms. Responses are provided in several categorical formats specific to the question. For example, when asked about "feeling sad," participant response choices range from 0 (I do not feel sad) to 3 (I feel sad nearly all of the time). Total scores are obtained by computing the mean of all items. The IDS demonstrated high internal-consistency reliability with α = 0.82 at baseline and 0.88 at 18-month assessment.
Parental Stress
Stress associated with parenting was assessed with the 18-item self-report Parental Stress Scale (PSS) (Berry and Jones 1995) . Mothers were asked to rate the degree to which they agree or disagree with statements representative of both positive and negative aspects of parenting [e.g. "I am happy in my role as a parent." or "The major source of stress in my life is my child(ren)."]. Responses are measured on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). A total PSS score is calculated by reversecoding positive items, then summing all items. A higher score indicates greater perceived parenting stress. The PSS demonstrated strong internal-consistency reliability with α = 0.87 at baseline and 0.89 at 18-month assessment.
Perceived Stress
The caregiver's perception of general stress was evaluated with the 10-item self-report Perceived Stress Scale (PSS-10) (Cohen and Williamson 1988) , which uses a 5-point Likert response scale ranging from 0 (never) to 4 (very often). Participants were asked how often they have felt a certain way in the last month (e.g. "How often have you felt nervous or stressed?"). Total stress score is calculated by summing all items, with a higher score indicating greater perceived stress. The PSS-10 demonstrated high internal-consistency reliability with α = 0.87 at both, baseline and at 18-month assessment.
Psychological Well-Being Scale: Purpose in Life and Self-Acceptance Subscales
We assessed purpose in life and self-acceptance utilizing two 9-item subscales from the Psychological Well-Being Scale (Ryff 1989) . Participants were asked to rate their degree of agreement with self-reflective statements (e.g. "I sometimes feel as if I've done all there is to do in life."). Responses are scored on a 6-point Likert scale ranging from 1 (strongly disagree) to 6 (strongly agree). Total purpose scores are calculated by reverse-coding negative items, then summing all items. A higher score indicates greater purpose and meaning to life. A total self-acceptance score is calculated by summing all items, with higher scores indicating a positive attitude and acceptance of oneself. Both subscales demonstrated high internal-consistency reliability at baseline and 18 months with purpose in life α = 0.78 and 0.79 and selfacceptance α = 0.92 and 0.91, respectively.
Relationship Satisfaction
We assessed marital satisfaction with the 14-item Relationship Satisfaction Questionnaire (RSQ) (Burns and Sayers 1992) . Each item assesses a different aspect of the participant's romantic relationship (e.g. "communication and openness," "intimacy and closeness," and "raising of children").
Mothers were asked to rate their degree of satisfaction with each item on a 6-point Likert scale ranging from 1 (very dissatisfied) to 6 (very satisfied). Total scores are calculated as the mean of all 14 items, with higher scores indicating greater relationship satisfaction. The scale demonstrated high internal-consistency reliability with α = 0.92 at both, baseline and 18 months.
Satisfaction with Life
We measured life satisfaction using the 5-item Satisfaction with Life Scale (Diener et al. 1985) . Caregivers were asked to rate their agreement with five descriptive statements about their lives (e.g. "In most ways my life is close to ideal.").
Responses were measured on a 7-point Likert scale with responses ranging from 1 (strongly disagree) to 7 (strongly agree). Total scores are calculated as the mean of all 5 items with higher scores indicating greater satisfaction with life. The scale demonstrated high internal-consistency reliability with α = 0.92 at both, baseline and 18 months.
Statistical Analysis
Exploratory Factor Analysis for Scale Development
We conducted a factor analysis to identify constructs illustrative of adaptive adjustment to a child's ASD diagnosis. Principal components analysis was performed using direct oblimin rotations with Kaiser normalization to allow for correlations between the extracted components. For descriptive purposes, we also assessed the percentage of parents who responded with a mean score of 3 (agree somewhat) or higher to calculate the percentage of positive endorsement per response.
Correlational Analyses at Baseline
We performed bivariate Pearson correlations to determine cross-sectional relationships between parent adjustment to a diagnosis of ASD and study outcome measures at baseline.
Multiple Regression Analyses for Longitudinal Relations
We performed regression analyses to determine whether change in ADA dimensions predicted change in psychological outcomes over an 18-month period. Before conducting these analyses, we computed change scores for target outcomes and predictor variables. Change scores were calculated as values at the 18-month assessment minus baseline values. We conducted multiple regressions, covarying severity of the child's ASD diagnosis, and examined baseline adjustment. In the final models, we included both scores at baseline and change scores (of the predictors) to examine which measure was a stronger predictor of change for each outcome over time. All analyses were conducted using SPSS, Version 24 (SPSS Inc., 2016).
Post-hoc Analyses: Duration of Caregiving
We considered that it was possible that duration of caregiving from the time of diagnosis to baseline assessment might play a role in parental adjustment. Therefore, we performed bivariate Pearson correlations and multiple regression analyses to examine adjustment in relation to duration of caregiving.
Results
Factor Analysis
This exploratory analysis identified three dimensions, acceptance (e.g. "I have a greater acceptance of my child's autism than I used to"), self-blame (e.g. "There are things I did that make me worry that I contributed to my child's difficulties"), and despair (e.g. "I worry my child won't get any better"). Adaptive adjustment is operationalized as high levels of diagnosis acceptance, and low levels of self-blame and despair. The Bartlett's test of sphericity was significant [χ 2 (435) = 1417.63, p < .01]. As shown in Table 2 , the threefactor solution, which explained a cumulative 32.47% of the variance, identified three dimensions with primary loadings that ranged from 0.30 to 0.75. Only one item ("I wish we lived in a time or place where parents were expected to leave children like this in a home or hospital") was eliminated because it failed to meet a minimum factor loading criteria of 0.30 or above. This item did not contribute meaningful information to the three dimensions of acceptance (α = 0.40), self-blame (α = 0.70), and despair (α = 0.79).
Associations at Baseline
Outcomes in Relation to ADA Dimensions
As shown in Table 3 of baseline correlations, ASD severity was positively associated with Acceptance (r = .25; p = .02) and Despair (r = .29; p = .01) but not Self Blame. Acceptance was related to lower depressive symptoms (r = − .34; p < .001) and perceived stress (r = − .27; p = .01) but was not related to well-being measures. Self-blame responses were positively related to caregiving burden (r = .25; p = .02) and parental stress (r = .25; p = .02) and inversely related to satisfaction with life (r = − .31; p < .001) and self-acceptance (r = − .29; p = .02). Despair about the diagnosis was significantly related to all indices of distress and well-being, as shown in Table 3 .
Prospective Associations Baseline Scores as Predictors
When baseline ADA was in the same model as change in ADA over time, the baseline scores were not predictive of change in outcome over time. There was one exception: Despair at baseline predicted worsening in depression and self-acceptance at 18 months. There were only small correlations between ADA baseline scores and change in ADA over 18 months (ranging from r = .18 to .21) and thus, there were no major issues of collinearity.
Change Scores as Predictors
Changes in ADA predicted changes in outcomes, as shown in Table 4 . Maternal improvement in Acceptance over time was significantly associated with reductions in depressive symptomology (β = − 0.30; p = .05). Reductions in Selfblame over time were strongly associated with increases in satisfaction with life (β = − 0.30; p = .04). Reductions in Despair over time were associated with improvements in caregiving burden (β= 0.39; p < .001), parental stress (β = 0.47; p < .001) and satisfaction with life (β = − 0.42; p < .001).
Post-hoc Analyses: Duration of Caregiving
We examined duration of caregiving extensively and did not find significant associations or predictive abilities with any of the ADA scales.
Discussion
Parenting a child diagnosed with autism is a major life challenge that requires ongoing coping skills. Attitudes toward the child's diagnosis can naturally be very negative at first, and require tremendous adaptation to adjust. It often creates elevated psychological distress that can last for years as the parent copes with the child's condition and often tries multiple treatments. Although this study was observational and cannot test causal relations, our results suggest that adaptive adjustment to the diagnosis can have potentially protective effects on well-being over time.
We examined adjustment as a complex system of attitudes and beliefs held by the parent. We identified three dimensions of adjustment, acceptance, self-blame, and despair, that predicted significant relationships with both distress and well-being measures over an 18-month period. We were especially interested whether initial acceptance of the diagnosis and changes in acceptance over time might serve as a resiliency factor, preventing depression and promoting well-being. Indeed, at study entry, mothers' report of high levels of acceptance was associated with less psychological distress, specifically, less depression and perceived stress. More importantly, increased Table 4 Results of multiple regression analysis of change in ADA domain scores in relation to change in psychological outcomes
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Step predictors Psychological well-being feelings of acceptance over time correlated with reductions in depression symptomology over that same period. While acceptance appeared protective from depression, it was not associated with aspects of positive well-being. Rather, a reduction in self-blame and despair was a stronger predictor of parental adjustment and psychological resilience over time. Particularly, self-blame about the diagnosis was moderately associated with greater feelings of caregiving burden (greater distress for each aspect of parenting burden) and stress about parenting issues. As feelings of self-blame decreased over 18 months, mothers reported increased satisfaction with life. Despair about the diagnosis was the most consistent correlate of high distress and poor well-being. In contrast, reductions in despair responses over time were associated with reduced caregiving burden, paternal stress and increased satisfaction with life. Quite possibly, interventions aimed at helping shift a mother's negative cognitions about the diagnosis might buffer against emotional distress, thereby boosting psychological resilience.
An interesting relationship was found between baseline acceptance of the diagnosis and severity of the child's autism. One might presume that less severe ASD symptoms would make it easier for parents to embrace acceptance of the diagnosis. However, our findings indicated the exact opposite: the greater the condition severity, the greater the parent's acceptance. Quite possibly, more subtle symptoms might increase a parent's hope for a mainstream path, and lead them to search for answers, cures, or another diagnosis all together. When a child exhibits extreme levels of autism severity, denial of the condition and hope that the diagnosis will go away are unlikely, thus, compelling parents toward acceptance.
These findings related to the types of adaptation may have implications for interventions that aim to promote acceptance and reduce despair in maternal caregivers. There is a need to better understand distress associated with parenting a child with ASD in order to ameliorate it. Respite care and most interventions studied so far do not appear to have consistent effects on reducing psychological stress or depression (Dababnah and Parish 2016; Whitmore 2016) . Social support groups are natural and accessible interventions for caregivers, and can be helpful for some (Da Paz and Wallander 2017) . However, depending on types of groups, especially those not guided by a professional, there could be modeling or norms for non-acceptance and despair.
This study is limited in its ability to generalize these results to parents of diverse demographic backgrounds. First, the majority of mothers in SAGE were college-educated Caucasian women with a reported a mean income of $100,000 or more. It will be important to study fathers' adjustment in the future, since their experiences may be different, as they are heavily impacted but typically secondary rather than the primary caregiver. Targeting participants of Step predictors
Step predictors diverse demographic backgrounds might further knowledge on parental adjustment for a wider population of caregivers. In addition, there was no relation between duration of caregiving with ADA adjustment subscale scores. In this sample, the age of the child with ASD at enrollment ranged from 2 to 9 years, and it is possible that if we had a larger range, including young adults, we may have seen relationships between duration of caregiving and ADA outcomes. A further limitation is the study's reliance on self-reported measures. Future examinations of adjustment to an ASD diagnosis could be strengthened with the inclusion of stress biomarkers and other appropriate objective measures. Given the observational nature of this study, it is possible, for example, that reductions in depression led parents to view the diagnosis as less threatening and easier to accept. Regardless of the child's condition severity, for most parents, it is an emotional challenge and developmental process to adjust to having a child with a typically lifelong condition. As such, these dimensional responses to an ASD diagnosis, as measured by the ADA, might be helpful to adapt for use in studies of other developmental disorders or disabilities.
Although the aim of this study targeted an understanding of maternal outcomes in relation to their child's diagnosis, they live within a family system and affect all other family members. It might be useful to test whether maternal mental health improvements and psychological resilience might positively influence outcomes for the child with ASD. This is important because mothers tend to take on the role of primary caregiver and consequently experience a greater burden of caregiving compared to fathers (Tehee et al. 2008) . Moreover, an initial study has found that elevated maternal stress can reduce the effectiveness of early intervention treatment gains for their child with ASD (Osborne et al. 2008) . Further, severity of maternal depression has significantly predicted paternal stress (Boyd 2002) . Hence, future research could systematically evaluate both child outcomes and family dynamics in relation to positive gains in maternal well-being. Targeted maternal intervention might be an important objective for optimal family outcomes.
Given that increased acceptance of the child's condition is related to reductions in maternal depression, improvement in acceptance may be a helpful goal. However, limited research exists on how to increase acceptance of one's child's diagnosis. Evidence-based interventions like Mindfulness or Acceptance Commitment Therapy, for example, might be helpful for parents and caregivers of children with ASD. A systematic review suggests that mindfulness parenting interventions may reduce stress although more research is needed (Townshend et al. 2016) . Intervention studies that alter narratives about the diagnosis, such as through expressive writing, may also promote better acceptance (Lovell et al. 2016) . Interventions offer a more direct way to assess any causal nature of responses to the diagnosis of autism on well-being, and thus more treatment-outcome research is necessary to evaluate the impact of related therapies and programs.
